Immunocytochemical analysis of the circadian clock protein in mouse hepatocytes.
Many biochemical, physiological, and behavioral processes in organisms ranging from prokaryotes to humans exhibit circadian rhythms, defined as cyclic oscillations of about 24 hours. The mechanism of the cellular circadian clock relies on interlocking positive and negative transcriptional/translational feedback loops based on the regulated expression of several genes. Clock is one of these genes and its transcript, CLOCK protein, is a transcription factor belonging to the bHLH-PAS family. In mammals the clock gene is expressed in several tissues, including the liver. In the present study, we analyzed by means of quali-quantitative immunoelectron microscopy the fine intracellular distribution of the CLOCK protein in mouse hepatocytes during the daily cycle. We demonstrated that CLOCK protein is mostly located in the cell nucleus, where it accumulates on perichromatin fibrils, representing the in situ form of nascent pre-mRNA, while condensed chromatin and nucleoli contain lower amounts of protein. Moreover, we found that CLOCK protein shows circadian oscillations in these nuclear compartments, peaking in late afternoon. At this time the hepatic transcriptional rate reaches the maximal level, thus suggesting an important role of CLOCK protein in the regulation of liver gene expression.